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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A oatent may not be obtained though the invention is not identically disclosed or ^l^jj' 
ortnYn Son MM oMhh title, if the differences between the 

ElnrinrSarP such that the subject matter as a whole would have been obvious at the time the 
K^^t^SiSSSnB ordinary skill in the art to which said subject matter perta.ns. 
Pafentabimy shall not be negatived by the manner in which the .nvent,on was made. 

2. Claims 1-6 and 43-46 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over US patent No. 5,81 1 ,869 to Seyyedy et al. 

Regarding claim 1 , Seyyedy et al. teaches an antifuse comprising: 
a well of first conductivity type (12); 
a first conductive terminal (22); and 

an insulator (20) between the well and the conductive terminal. 

Seyyedy et al. further teaches that the antifuse is formed as a capacitor using 
standard transistor fabrication techniques (Col. 3, lines 1-7). Seyyedy et al. does not 
teach a first conductive terminal of the second conductivity type. It would have been a 
matter of obvious design choice to select either first or a second conductivity type for 
the first conductive terminal depending on the desired work function of the capacitor 
plate. Additionally, Seyyedy et al. teaches an antifuse structure wherein holes in the 
polysilicon layer (22) can provide a reliable contact between the gate (22) and the N- 

well (12) (Col. 3, lines 37-42). 

Regarding claim 2, Seyyedy et al. teaches an antifuse, further comprising an 

Ohmic contact (16). 
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Regarding claim 3, Seyyedy et al. teaches an antifuse, wherein: 
the substrate comprises p-type silicon; 
the well is n-type; 

the Ohmic contact is an n+ diffusion layer; and 
the insulator layer is oxide. 

Seyyedy et al. does not teach an antifuse, wherein the conductive terminal is a 
layer of p-type polysilicon. It would have been obvious to one of ordinary skill in the art 
to select p-type polysilicon for reasons discussed above. 

Regarding claim 4, Seyyedy et al. teaches an antifuse, wherein: 

the substrate is n-type; 

the well is p-type; 

the Ohmic contact is p+; and 

the insulator is oxide. 

Seyyedy et al. does not teach an antifuse wherein the well is p+ type and the 
conductive terminal is n-type. It would have been a matter of obvious design choice to 
select an n-type or p-type terminal for reasons discussed above. 

Regarding claim 5, Seyyedy et al. teaches an integrated circuit (Fig. 4) 
comprising: 

a first circuit; 

a second circuit; and 

an antifuse (10) between the first and second circuit comprising: 
a well of first conductivity type (12); 
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a first conductive terminal (22); and 

an insulator (20) between the well and the conductive terminal. 

Seyyedy et al. does not teach a first conductive terminal of the second 
conductivity type. It would have been a matter of obvious design choice to select the 
second conductivity type for the first conductive terminal for reasons discussed above. 

Regarding claim 6, Seyyedy et al. teaches an integrated circuit further comprising 
an Ohmic contact as a second conductive terminal. 

Regarding claim 43, Seyyedy et al. teaches a method of forming an antifuse 

comprising: 

forming a well of first conductivity type (12); 
forming a first conductive terminal (22); and 

forming an insulator (20) between the well and the conductive terminal. 

Seyyedy et al. does not teach forming a first conductive terminal of the second 
conductivity type. It would have been a matter of obvious design choice to select a 
second conductivity type for the first conductive terminal since n-type and p-type 
depending on the desired work function of the capacitor plate. 

Regarding claim 44, Seyyedy et al. teaches method of forming an antifuse, 
further comprising forming an Ohmic contact (16) as a second conductive terminal. 

Regarding claim 45, Seyyedy et al. teaches a method wherein forming the well 
comprises forming an n-type well in a p-type silicon substrate and further comprising: 

forming an n+ drain region (18); 

forming an n+ source region (16); 
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forming an oxide (20) between the source and drain diffusion regions; and 
forming a conductive terminal (22) over the oxide. 

Seyyedy et al. does not teach an antifuse, wherein the conductive terminal is a 
layer formed of p-type polysilicon. It would have been obvious to one of ordinary skill in 
the art to select p-type polysilicon for reasons discussed above. 

Regarding claim 46, Seyyedy et al. teaches a method wherein forming the well 
comprises forming a p-type well in a n-type silicon substrate and further comprising (Fig. 
2): 

forming an p+ drain region; 
forming an p+ source region; 

forming an oxide (20) between the source and drain diffusion regions; and 
forming a conductive terminal (22) over the oxide. 

Seyyedy et al. does not teach a method wherein a p+-type well is formed and an 
n-type conductive terminal is formed. It would have been a matter of obvious design 
choice to select an n-type or p-type terminal for reasons discussed above. 
3. Claims 1 0-1 8 and 27-42 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Seyyedy et al. in view of US patent No. 6,233,194 to Marr et al. 
Regarding claims 10 and 15, Seyyedy et al. teaches an integrated circuit comprising a 
plurality of antifuses, each antifuse comprising: 

a well of first conductivity type (13); 

a first conductive terminal (22); and 

an insulator (20) between the well and the conductive terminal. 
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Seyyedy et al. does not teach a programming logic circuit and an external pin. 
Marr et al. teaches an integrated circuit (Fig. 3) comprising: 
a programming logic circuit; and 

an external pin. It would have been a matter of obvious design choice to employ 
the antifuse taught by Seyyedy in such a configuration since it is a commonly known 
circuit layout. Additionally, This is considered a suggested use limitation and is not 
given any patentable weight. (See In re Casey, 370 F.2d 576, 152 USPQ 235 (CCPA 
1967);ln re Otto, 312 F.2d 937, 938, 136 USPQ 458, 459 (CCPA 1963)) 

Neither Seyyedy et al. nor Marr et al. teach a first conductive terminal of the 
second conductivity type. It would have been a matter of obvious design choice to 
select a second conductivity type for the first conductive terminal depending on the 
desired work function of the first capacitor plate. 

Regarding claims 1 1 and 16, Seyyedy et al. does not teach an integrated circuit, 
further comprising an Ohmic contact in the well coupled to the external pin. Marr et al. 
teaches an integrated circuit, further comprising an Ohmic contact in the well coupled to 
the external pin. It would have been obvious to one of ordinary skill in the art to 
incorporate the teaching of Marr et al. into the device taught by Seyyedy et al. for 
reasons discussed above. 

Regarding claims 12 and 17, Seyyedy et al. teaches an integrated circuit, 

wherein: 

the substrate comprises p-type silicon; 
the well is n-type; 
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the Ohmic contact is an n+ diffusion layer; and 
the insulator layer is oxide. 

Neither Seyyedy et al. nor Marr et al. teach an antifuse, wherein the conductive 
terminal is a layer of p-type polysilicon. It would have been obvious to one of ordinary 
skill in the art to select p-type polysilicon for reasons discussed above. 

Regarding claims 13 and 18, Seyyedy et al. teaches an integrated circuit, 

wherein: 

the substrate is n-type; 
the well is p-type; 
the Ohmic contact is p+; and 
the insulator is oxide. 

Neither Seyyedy et al. nor Marr et al. teach an antifuse wherein the well is p-type 
and the conductive terminal is n-type. It would have been a matter of obvious design 
choice to select an n-type or p-type terminal depending on the desired work function of 
the capacitor plate. 

Regarding claim 14, Seyyedy does not teach an integrated circuit, wherein the 
integrated circuit comprises a memory device, an array of memory cells, an address 
decoder, a plurality of I/O paths, and an I/O control circuit. Marr et al. teaches an 
integrated circuit, wherein the integrated circuit comprises a memory device, an array of 
memory cells, an address decoder, a plurality of I/O paths, and an I/O control circuit 
(Fig. 5, Col. 4, lines 31-45). It would have been a matter of obvious design choice to 
employ the antifuse taught by Seyyedy in such a configuration since it is a commonly 
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known circuit layout. Additionally, This is considered a suggested use limitation and is 
not given any patentable weight. (See In re Casey, 370 F.2d 576, 152 USPQ 235 
(CCPA 1967);ln re Otto, 312 F.2d 937, 938, 136 USPQ 458, 459 (CCPA 1963)) 
Regarding claim 27, Seyyedy et al. does not teach a method comprising: 
coupling a first programming voltage to a well of a first conductivity type; and 
coupling a second programming voltage to a conductive terminal to create a 
conductive path through the insulator between the conductive terminal and the well to 
program the antifuse. 

Marr et al. teaches a method comprising: 

coupling a first programming voltage to a well of a first conductivity type; and 

coupling a second programming voltage to a conductive terminal to create a 
conductive path through the insulator between the conductive terminal and the well to 
program the antifuse. It would have been obvious to one of ordinary skill in the art to 
use the programming method taught by Marr et al. since the structure of the device is 
identical to the device taught by Seyyedy et al. 

Neither Seyyedy et al. nor Marr et al. teach a conductive terminal of the second 
conductivity type. It would have been a matter of obvious design choice to select a 
second conductivity type for the conductive terminal depending on the desired work 
function of the capacitor plate. 

Regarding claims 28, 32 and 40, Seyyedy et al. does not teach a method, 
wherein coupling a first programming voltage comprises coupling a first programming 
voltage to an Ohmic contact in the well of the first conductivity type. Marr et al. teaches 
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a method, wherein coupling a first programming voltage comprises coupling a first 
programming voltage to an Ohmic contact in the well of the first conductivity type. It 
would have been obvious to one of ordinary skill in the art to incorporate the teaching of 
Marr et al. into the teaching of Seyyedy et al. for reasons discussed above. 

Regarding claims 29 and 41 , Seyyedy et al. does not teach a method wherein: 
coupling a first programming voltage comprises coupling a very high voltage to 
an n+ region; and 

coupling a second programming voltage comprises coupling a ground voltage to 
the conductive terminal (Col. 3, lines 63 and 64), wherein the antifuse is programming 
by placing a potential across the thin oxide layer that is sufficient to rupture the oxide 
and short the well and conductive terminal together. 
Marr et al. teaches a method, wherein: 

coupling a first programming voltage comprises coupling a very high voltage to 

an n+ region; and 

coupling a second programming voltage comprises coupling a ground voltage to 
the conductive terminal (Col. 3, lines 63 and 64), wherein the antifuse is programming 
by placing a potential across the thin oxide layer that is sufficient to rupture the oxide 
and short the well and conductive terminal together. It would have been obvious to one 
of ordinary skill in the art to incorporate the teaching of Marr et al. into the teaching of 
Seyyedy et al. for reasons discussed above. 
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Neither Seyyedy et al. nor Marr et al. teach an antifuse, wherein the conductive 
terminal is a layer of p-type polysilicon. It would have been obvious to one of ordinary 
skill in the art to select p-type polysilicon for reasons discussed above. 

Regarding claims 30 and 42, Seyyedy et al. does not teach a method wherein a 
very negative potential is coupled to a p+ diffusion region and a supply voltage is 
coupled to the polysilicon layer. Marr et al. teaches a method, wherein any combination 
of programming voltages can be utilized to provide the breakdown potential across the 
oxide layer. Marr et al. does not explicitly teach a method wherein a very negative 
potential is coupled to a p+ diffusion region and a supply voltage is coupled to the 
polysilicon layer. The combination of a negative potential to the p+ region and a supply 
voltage being coupled to the polysilicon layer is one of many combinations that would 
have provided a breakdown potential across the oxide layer. It would have been a 
matter of obviousness to select such a combination as a matter of design choice. It 
would have further been obvious to incorporate the teaching of Marr et al. into the 
teaching of Seyyedy et al. for reasons discussed above. 

Neither Seyyedy et al. nor Marr et al. teach an antifuse wherein the well is p+- 
type and the conductive terminal is n-type. It would have been a matter of obvious 
design choice to select an n-type or p-type terminal depending on the desired work 
function of the capacitor plate. 

Regarding claim 31, Seyyedy et al. does not teach a method comprising: 

selecting an antifuse coupled between two circuits; 

coupling a first programming voltage to a well of a first conductivity type; and 
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coupling a second programming voltage to a conductive terminal to create a 
conductive path through the insulator between the conductive terminal and the well to 
program the antifuse. 

Marr et al. teaches a method of operating an integrated circuit comprising: 

selecting an antifuse coupled between two circuits; 

coupling a first programming voltage to a well of a first conductivity type; and 

coupling a second programming voltage to a conductive terminal to create a 
conductive path through the insulator between the conductive terminal and the well to 
program the antifuse. It would have been obvious to one of ordinary skill in the art to 
incorporate the teaching of Marr et al. into the teaching of Seyyedy et al. for reasons 
discussed above. 

Neither Seyyedy et al. nor Marr et al. teach a conductive terminal of the second 
conductivity type. It would have been a matter of obvious design choice to select a 
second conductivity type for the conductive terminal depending on the desired work 
function of the capacitor plate. 

Regarding claims 33 and 37, Seyyedy et al. does not teach a method, wherein: 

a method wherein: 

the antifuse is selected from a plurality of antifuses coupled between a 
programming logic circuit and an external pin coupled to a bias circuit; 

coupling a first programming voltage comprises coupling a very high voltage to 
the external pin that is coupled to an n+ region; and 
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coupling a second programming voltage comprises coupling a ground voltage 
from the programming logic circuit to the conductive terminal (Col. 3, lines 63 and 64), 
wherein the antifuse is programming- by placing a potential across the thin oxide layer 
that is sufficient to rupture the oxide and short the well and conductive terminal together. 

Marr et al. teaches a method wherein: 

the antifuse is selected from a plurality of antifuses coupled between a 
programming logic circuit and an external pin coupled to a bias circuit; 

coupling a first programming voltage comprises coupling a very high voltage to 
the external pin that is coupled to an n+ region; and 

coupling a second programming voltage comprises coupling a ground voltage 
from the programming logic circuit to the conductive terminal (Col. 3, lines 63 and 64), 
wherein the antifuse is programming by placing a potential across the thin oxide layer 
that is sufficient to rupture the oxide and short the well and conductive terminal together. 
It would have been obvious to one of ordinary skill in the art to incorporate the method 
of Marr et al. into the teaching of Seyyedy et al. for reasons discussed above. 

Neither Seyyedy et al. nor Marr et al. teach an antifuse, wherein the conductive 
terminal is a layer of p-type polysilicon. It would have been obvious to one of ordinary 
skill in the art to select p-type polysilicon for reasons discussed above. 

Regarding claims 34 and 38, Seyyedy et al. does not teach a method wherein: 

the antifuse is selected from a plurality of antifuses coupled between a 
programming logic circuit and an external pin coupled to a bias circuit; and 
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wherein any combination of can be utilized to provide the breakdown potential 
across the oxide layer. 

Marr et al. teaches a method wherein: 

the antifuse is selected from a plurality of antifuses coupled between a 
programming logic circuit and an external pin coupled to a bias circuit; and 

wherein any combination of can be utilized to provide the breakdown potential 
across the oxide layer. 

Marr et al. does not explicitly teach a method wherein a very negative potential is 
coupled to a p+ diffusion region and a supply voltage is coupled to the polysilicon layer. 
The combination of a negative potential to the p+ region and a supply voltage being 
coupled to the polysilicon layer is one of many combinations that would have provided a 
breakdown potential across the oxide layer. It would have been a matter of 
obviousness to select such a combination as a matter of design choice. It would have 
further been obvious to incorporate the teaching of Marr et al. into the teaching of 
Seyyedy et al. for reasons discussed above. 

Neither Seyyedy et al. nor Marr et al. teach an antifuse wherein the well is p+- 
type and the conductive terminal is n-type. It would have been a matter of obvious 
design choice to select an n-type or p-type terminal for reasons discussed above. 

Regarding claim 35, Seyyedy et al. does not teach a method of operating an 
integrated circuit comprising: 

selecting an antifuse coupled between a circuit and an external pin; 
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coupling a first programming voltage to the external pin that is coupled to the well 
of a first conductivity type; and 

coupling a second programming voltage from the circuit to a conductive terminal 
to create a conductive path through the insulator between the conductive terminal and 
the well to program the antifuse. 

Marr et al. teaches a method of operating an integrated circuit comprising: 

selecting an antifuse coupled between a circuit and an external pin; 

coupling a first programming voltage to the external pin that is coupled to the well 
of a first conductivity type; and 

coupling a second programming voltage from the circuit to a conductive terminal 
to create a conductive path through the insulator between the conductive terminal and 
the well to program the antifuse. It would have been obvious to one of ordinary skill in 
the art to incorporate the teaching of Marr et al. into the teaching of Seyyedy et al. for 
reasons discussed above. 

Regarding claim 36, Seyyedy et al. does not teach a method, wherein coupling a 
first programming voltage comprises coupling a first programming voltage the external 
pin coupled to an Ohmic contact in the well of the first conductivity type. 

Marr et al. teaches a method, wherein coupling a first programming voltage 
comprises coupling a first programming voltage the external pin coupled to an Ohmic 
contact in the well of the first conductivity type. It would have been obvious to one of 
ordinary skill in the art to incorporate the teaching of Marr et al. into the teaching of 
Seyyedy et al. for reasons discussed above. 
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Regarding claim 39, Seyyedy et al. does not teach a method comprising: 

selecting circuits to be coupled together; 

programming an antifuse using a method comprising: 

coupling a first programming voltage to a well of a first conductivity type; and 

coupling a second programming voltage to a conductive terminal to create a 
conductive path through the insulator between the conductive terminal and the well to 
program the antifuse. 

Marr et al. teaches a method comprising: 

selecting circuits to be coupled together; 

programming an antifuse using a method comprising: 

coupling a first programming voltage to a well of a first conductivity type; and 

coupling a second programming voltage to a conductive terminal to create a 
conductive path through the insulator between the conductive terminal and the well to 
program the antifuse. It would have been obvious to one of ordinary skill in the art to 
incorporate the teaching of Marr et al. into the teaching of Seyyedy et al. for reasons 
discussed above. 

Neither Seyyedy et al. nor Marr et al. teach a conductive terminal of the second 
conductivity type. It would have been a matter of obvious design choice to select a 
second conductivity type for the conductive terminal for reasons discussed above. 
4. Claims 7-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Seyyedy as applied to claims 5 and 6 above, and further in view of US patent No. 
6,233,194 to Marr et al. 
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Regarding claim 7, Seyyedy et al. teaches an integrated circuit, wherein: 
the substrate comprises p-type silicon; 
the well is n-type; 

the Ohmic contact is an n+ diffusion layer; and 
the insulator layer is oxide. 

Seyyedy et al. does not teach a programming logic circuit and an external pin. 
Marr et al. teaches an integrated circuit (Fig. 3) comprising: 
a programming logic circuit; and 

an external pin. It would have been a matter of obvious design choice to employ 
the antifuse taught by Seyyedy in such a configuration since it is a commonly known 
circuit layout. Additionally, This is considered a suggested use limitation and is not 
given any patentable weight. (See In re Casey, 370 F.2d 576, 152 USPQ 235 (CCPA 
1967);ln re Otto, 312 F.2d 937, 938, 136 USPQ 458, 459 (CCPA 1963)) 

Seyyedy et al. does not teach an antifuse, wherein the conductive terminal is a 
layer of p-type polysilicon. It would have been obvious to one of ordinary skill in the art 
to select p-type polysilicon for reasons discussed above. 

Regarding claim 8, Seyyedy et al. teaches an integrated circuit, wherein: 

the substrate is n-type; 

the well is p-type; 

the Ohmic contact is p+; and 

the insulator is oxide. 
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Seyyedy et al. does not teach a programming logic circuit and an external pin. 
Marr et al. teaches an integrated circuit (Fig. 3) comprising: 
a programming logic circuit; and 

an external pin. It would have been a matter of obvious design choice to employ 
the antifuse taught by Seyyedy in such a configuration since it is a commonly known 
circuit layout. Additionally, This is considered a suggested use limitation and is not 
given any patentable weight. (See In re Casey, 370 F.2d 576, 152 USPQ 235 (CCPA 
1967);ln re Otto, 312 F.2d 937, 938, 136 USPQ 458, 459 (CCPA 1963)) 

Seyyedy et al. does not teach an antifuse wherein the well is p-type and the 
conductive terminal is n-type. It would have been a matter of obvious design choice to 
select an n-type or p-type terminal depending on the desired work function of the 
capacitor plate. 

Regarding claim 9, Seyyedy does not teach an integrated circuit, wherein the 
integrated circuit comprises a memory device, an array of memory cells, an address 
decoder, a plurality of I/O paths, and an I/O control circuit. Marr et al. teaches an 
integrated circuit, wherein the integrated circuit comprises a memory device, an array of 
memory cells, an address decoder, a plurality of I/O paths, and an I/O control circuit 
(Fig. 5, Col. 4, lines 31-45). It would have been a matter of obvious design choice to 
employ the antifuse taught by Seyyedy in such a configuration since it is a commonly 
known circuit layout. Additionally, This is considered a suggested use limitation and is 
not given any patentable weight. (See In re Casey, 370 F.2d 576, 152 USPQ 235 
(CCPA 1967);ln re Otto, 312 F.2d 937, 938, 136 USPQ 458, 459 (CCPA 1963)) 
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Response to Arguments 



5. Applicant's arguments with respect to the pending claims have been considered but 
are moot in view of the new ground(s) of rejection. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Douglas W Owens whose telephone number is 703- 
308-6167. The examiner can normally be reached on Monday-Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tom Thomas can be reached on 703-308-2772. The fax phone numbers for 
the organization where this application or proceeding is assigned are 703-308-7722 for 
regular communications and 703-308-7722 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-308- 
0956. 



Conclusion 



DWO 

August 9, 2002 




